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If cupric sulphate is electrolyzed:
CuSO 4-i-electric current = Cu-j~ SO 4.
The resulting products are copper at the cathode and sulphion at the anode. The liberation of the fc>04 at the anode immediately results in a secondary reaction,
whereby water combines with the sulphion to form sulphuric acid while oxygen is released. If, however, sulphur dioxide is in the anode solution, the S04 and S02 combine, with water, to form two atoms of sulphuric acid
= 2H3S04
and, theoretically, no oxygen is released. This reaction develops a certain electromotive force at the anode, in the same direction as the current, and thus reduces the necessary voltage in the decomposition of the copper.
If sulphur dioxide is used in connection with chloride solutions, the electric current decomposes the copper chloride into copper and chlorine,
2CuCl + electric current = 2Cu + 2CL The chlorine combining with the water,
2C1 + HaO =21101 + 0 + 10,800 calories,
to produce hydrochloric acid and release oxygen, and thus chlorine may become an oxidizing agent. This reaction takes place very slowly, but the oxygen can immediately exert a further chemical action in the presence of sulphur dioxide, when a rapid decomposition of water takes place,
201 + SO, + 2H20 = I LSO 4 + 2IIC1 + 74,400 calories
in which case the chlorine released at the anode is by secondary reaction, converted into sulphuric; and hydrochloric acids with the development of 74,400 calories; which tends to reduce the voltage in the operation. Ordinarily, chlorine will be given off at the anode in the absence of sulphur dioxide, because the oxidizing action of chlorine is exceedingly slow; in the presence, of sulphur dioxide the amount of chlorine released will depend upon the current density. If the current density is sufficiently low to permit of the released chlorine coming in contact with the sulphur dioxide before either can escape, no chlorine will appear, as such.
Other reactions have been suggested in the decomposition of copper compounds, acting on the principle of depolarizers. In Body's process, ferrous chloride is converted into ferric chloride by the chlorine released .e different valencies for different combinations, and which are capable of oxidation and reduction in the electrolyte due to electrolysis.
